In the context of classical mechanics, deuterium atom behaviour is simulated under the action of a free electrons flow with no allowance made for the radiation. D-d fusion rate is estimated in a sample of deuterated palladium at temperature 350 K: . makes it possible to allow for dynamic effects of outer electron shells on protons and deuteron screening. Now we will find out how metal conductance electrons affect the approach of deuterons and probability of nuclear fusion reactions.
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At the first stage, within the frame of classical (non-quantum) mechanics, the behaviour of a single deuterium atom is simulated when acted upon by a flow of free electrons. It is assumed that the particles do not radiate electromagnetic waves. The system consists of a deuteron and two electrons. At the initial moment, one of the electrons (orbital) is in the circular orbit of Bohr radius 0.529 . The flow of incoming electrons is isotropic; the impact parameter is limited by the value 0.53 . The incoming electrons appear at the 1 distance from the deuteron; the kinetic energy of the incoming electrons follows the Fermi distribution with the parameters characteristic of free electrons in a Pd crystal at room temperature [3] : After random initial conditions have been specified, particle trajectories are calculated by numerically solving a system of differential equations of mechanics. Relativistic equations are used but without allowance for magnetic effects, i.e. the particle interaction is considered purely Coulomb interaction. The system of equations is solved by Runge-Kutta method of the 4 th order with the relative error less than 10 -5 .
As has already been mentioned, at any instant 3 particles can be tracked, i.e., 2 electrons and a deuteron. When one of the electrons travels at a distance exceeding 10 , the remaining system (unsteady state of deuterium D Since at any energy E contributing to λ there holds a condition , the approximation
. Taking into account the probabilistic sense of the reaction rates λ(l, m), λ(a) could be approximately calculated by the formulas The calculation results are given below. Table 1 presents the sizes of 10 D * 'atoms', for which cm. It follows from Table 1 that the "orbits" are usually rather prolate:
, therefore making use of the r value as the size of the 'atom' will result in the lower-bound estimate of λ. By way of illustration, Table 2 present the number of events with the size r and the number of collisions l from the different ranges;
is the total number of events with l from these ranges. Table 2 . Number of events with r and l from the indicated ranges.
Ranges of size r of the D* 'atom' in units of 10 -11 cm Ranges of l * N ∆ Fig. 1 shows the functions λ(l, l) and λ(a) . Averaging λ(a) over max l a ≤ , equivalent to the time averaging yields , which is 10 1 4 s 10 2 − − ⋅ ≈ λ 6 times greater than the value obtained in [1, 2] on the basis of the dynamic model of electron orbital deformation (EODD). Taking into account that λ(a) somewhat increases with the increase in a, the obtained average λ should be treated as a lower-bound estimate. The contribution of 370 events presented in Table 2 to the obtained value of λ is 99 %, including the contribution of 10 events from Table 1 amounting to about 80 %. The application of classical mechanics usually provokes objections because classical mechanics enables one to put a shielding charge at any point and impart it any initial velocity (e.g., zero velocity). We deem it therefore important to emphasize that the equiprobable initial conditions we employed correspond to the real-life situation. In addition, the applied approach, which could be called the Bohr approach, is not a purely classical one, since the radiation has been "turned off". Quantum-mechanical models allowing for elastic processes only give a sufficiently accurate description of real physical processes for a very wide range of phenomena.
It should be noted that from the quantum-mechanical viewpoint, D * is not a kind of a hypothetical atomic state with energies lower than that of the ground state. D * should be treated as an unsteady structure within many-particle nonradiating system.
